INTRODUCTION
Turbulent Coanda wall-jets have become increasingly widely used in a variety of industrial applications in recent years, including circulation control wings, fan shrouds, thrust vectoring and combustors.
1-15 Devices employing the Coanda effect usually offer substantial flow deflection, and enhanced turbulence levels and entrainment compared with conventional jet flows. However, these prospective advantages are generally accompanied by a significant increase in the associated noise levels. Consequently, in many cases, the full potential offered by the Coanda effect is yet to be completely realised. The development of a model for predicting the noise emitted by three-dimensional flows over Coanda surfaces would allow investigation of the effect of various flow parameters on the associated acoustic emission, and indicate ways in which the noise could be reduced or attenuated.
A theory has previously been developed for estimating the Turbulent Mixing Noise emitted by unit volume of jettype shear-layer turbulence in close proximity to an infinite rigid plane.
16-20 Lighthill's 21 theory was applied to unit volume of free field turbulence, and an extension of this theory, developed by Curle 22 and Powell 23 was used to take into account the presence of the rigid plane through a "Method of Images" approach, in which the original quadrupole is replaced by a quadrupole system comprising the original quadrupole plus an 'image quadrupole' representing the image of the original in the plane rigid boundary. Extending this work, predictions were made of some of the basic aeroacoustic characteristics associated with a plane two-dimensional wall-jet. A wide variety of aeronautical and aerospace applications utilise the Coanda effect, or aspire to, due to the enhanced turbulence levels and entrainment that devices employing this effect generally offer when compared with conventional jet flows. However, such advantages are not usually achieved without a substantial increase in the corresponding acoustic radiation. This obviously detrimental side-effect has meant that in many cases the potential benefits of the Coanda effect have yet to be fully realised. Turbulent Mixing Noise (TMN) is a primary highfrequency noise source when the Coanda effect is employed. A theory has previously been developed to predict the TMN emitted by unit volume of jet-type shear-layer turbulence close to a rigid plane, and extended to a plane two-dimensional wall-jet. However, most flows of practical interest are three-dimensional, and often the surface is curved. This paper extends the previous models to predict the aeroacoustic characteristics of a threedimensional turbulent flow over a particular Coanda surface. Comparisons are made with experimental data, and comments are made regarding the generalisation of this theory to other Coanda surfaces.
